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A se r i e s  of works  [1-4] has been devoted to the study of hydraz ides  of amino acids.  Hydrazides  of 
glycine,  se r ine ,  and other  amino acids possess  bac ter ic ida l  p roper t i e s  and display a high activity against  
s taphylococci  and s t rep tococc i  bac ter ia  [5, 6]. 

Hydrazides  of f i -amino acids a re  studied l e s s .  In this r e s e a r c h  hydrazides  of N-ary l -~-a lan ines  (D 
were  obtained f rom methyl e s t e r s  of /~-arylaminopropionic  acids (Table 1). Hydrazides  (I) were  t r ans -  
fo rmed  into dihydrochlor ides  and into hydrazones  (II) (Table 2). The dihydrochlor ides  a re  also fo rmed  
upon reac t ion  of hydrazones  of acetone [(II), R = R' = CH 3] with hydrogen chlor ide.  The main hydrolys is  p rod-  
ucts of hydraz ides  (I) in basic  medium are /? -a lT laminoprop ion ic  acids .  An a t tempt  to conver t  hydraz ides  
(I) by the usual method [7] into 1,3,4-oxadiazoles  (III) was not success fuh  N ~ =(N-phenyl-f i -alanyl)-N 2- 
benzoylhydrazine was obtained under  the indicated conditions. Cyclic products  (III) were  obtained f rom 
the hydrochlor ides  of methyl  imino e s t e r s  of (I). 

Examinat ions ca r r i ed  out at  the Ordzhonikidze All-Union Sc ien t i f i c -Research  Institute of P h a r m a -  
ceut ica l  Chemis t ry  showed that d ihydrochlor ides  of hydraz ides  of N-phenyl- ,  N-p- to ly l - ,  N-m- to ly l - ,  and 
N-p-methoxyphenyl- /3-alanine in a dilution of 1 : 8000 possess  weak bac te r ios ta t ic  activity in re la t ion to 
ac id - re s i s t ing  bacter ia ,  while the hydrazide of N-o- te ly l - f i -a lanine  pos se s se s  ge rmis ta t i c  activity in r e -  
lat ion to the major i ty  of the examined mic roo rgan i sms .  

E X P E R I M E N T A L  

Hydrazides  of N-Aryl-/~-Alanines (I). We dissolved 0.01 mole of the methyl  e s t e r  of (I) in 10 ml of 
alcohol and added a twofold excess  of 25% hydrazine hydrate .  The mixture  was heated for  1 h with boiling 
of the alcohol and maintained for  12 h; the alcohol was disti l led in vacuum until a dry res idue  was obtained~ 
which was washed with e the r ,  dr ied,  and r ec rys t aUized  f ro m  tlle appropr ia te  solvent  (see Table 1). 

N-Phenyl-f i -Alanine.  We heated 1 g of (I) (X=H) for  3 h with a 10% solution of potass ium hydroxide,  
neutra l ized the mix ture  with hydrochlor ic  acid, ex t rac ted  the mixture  with e ther ,  and obtained N-phenyl-/~- 
alanine in 90% yield,  mp 57-58 ~ (from ch lo roform with pe t ro leum ether)  [8]. 

N1_(N_Aryl-/3-Alanyl)-N2-Isopropylidenehydrazines [(II), R = R '  =CHa]; We boiled 0.01 mole of (I) fo r  
30 rain with 30 ml of dry  acetone,  dist i l led the acetone,  and r ec rys t a l l i z ed  the solid res idue  f rom a small  
amount of acetone (see Table  2). 

Oihydrochlorides of Hydrazides  (I). a. We dissolved 1 g of hydrazide (I) with 1.5 mi of hydrochlor ic  
acid, maintained the mixture  for  24 h in a vacuum des icca tor ,  and r ec rys t a l [ i zed  the product  f rom alcohol. 

b. To absolute ethanol sa tura ted  with dry hydrogen chloride was added (II) (R=R'  =CH 3) and the mix-  
lure was s t i r r e d  until solution. The sal t  prec ip i ta tes  upon standing. 
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T A B L E  2. Hydrazones 

X .~J',IHOHT.CH?_O//--0.NH --J/-= G~, 
.g 

H 

P-CH 3 

p-CH 3 

m- CH 3 

p-Cl 

p-CH 30 

o-NO~ 
H 
p-CH 3 
o-CH a 
p-CH30 
o-NO 2 

R R' 

CHa CHa 

CHa CH 3 

CHa CHa 

CH 3 CH 3 

CHa CHa 

CH 3 CHa 

] CH3 C~-I 3 

I CsH4N (CH3h-P 
[ CeH4N (CH3)2-P 
[ C~H4N (CH3)2-P 
[ C6H4N (CHa)2-P 

90,00 

92,0 

89,5 

90,5 

98,0 

95,5 

98,0 
84,0 
98,0 
98,0 
95,0 
93,0 

124--125 

78--79 

118--119 

99--100 

126--127 

107--108 

148--149 
172--173 
164--165 
155--156 
166--167 
160--161 

z" 

19,101 
19,40 
18,00 
17,67 
17,98 
17,88 
17,95 
18,22 
16,87 
16,43 
16,72 
16,55 
21,00 
18,48 
17,03 
16,98 
16,34 
20,74 

Empirical 
formula 

CI~HI~NaO 

Cj.aH19N30 

ClaHlgN30 

C1aHz~NaO 

C12H16CIN30 

ClaH19N 30.,~ 

C12H16N403 
Ca3H22N 40 
CxgH24N40 
C19Hs4N40 
C19Hz4N402 
ClsH24NsO3 

z" 

U 

19,17 

18,02 

18,02 

18,02 

16,50 

16,80 

21,20 
18,06 
17,30 
17,30 
16,46 
20,30 

N l - ( N - A r y l - ~ - a l a n y l ) - N 2 - ( p - d i m e t h y l a m i n o b e n z y l i d e n e ) h y d r a z i n e s  [II, R = H ,  R '  =CGH4N(CH~)2=p]. 
We d i s s o l v e d  0.01 m o l e  of  (I) and 0.012 m o l e  of  p - d i m e t h y l a r n i n o b e n z a l d e h y d e  in 50 m l  of e thano l ,  a c i d i f i e d  
the m i x t u r e  to pH 4.0 wi th  a c e t i c  a c i d ,  and  b o i l e d  i t  f o r  1 h. The s o l u t i o n  w a s  f i l t e r e d  and w a t e r  w a s  a d d e d  

to  i t .  Dur ing  t h i s  a p r e c i p i t a t e  a p p e a r s .  

N l - ( N - P h e n u  We d i s s o l v e d  0.01 m o l e  of (I) (X=H) in d r y  p y r i d i n e  
and added  d r o p w i s e  w i th  s t i r r i n g  0.01 m o l e  of  be nz oy l  c h l o r i d e .  The  r e a c t i o n  m a s s  was  s t i r r e d  f o r  40 m i n  
and p o u r e d  into  c o l d  w a t e r ;  the  p r e c i p i t a t e  w a s  f i l t e r e d  and w a s h e d  wi th  w a t e r  and  a l coho l  unt i l  a b s e n c e  
of  a p y r i d i n e  o d o r .  Y ie ld  60%, m p  225-226 ~ ( f r o m  a lcoho l ) .  F o u n d  %: C 67.52; H 5.82; N 14.87.  C6H17NaO 2. 

C a l c u l a t e d  %: C 67.80; H 6.00; N 14.84.  

2 - ( N - o - T o l y l - f l - a m i n o e t h y l ) - 5 - p h e n y l - l , 3 , 4 - o x a d i a z o l e  (IIIa).  A m i x t u r e  of 0.03 mo le  of b e n z h y d r a -  
z ide  and 0.03 m o l e  of the h y d r o c h l o r i d e  of the m e t h y l  imino  e s t e r  of  o - t o l u i d i n o p r o p i o n i c  ac id  in 20 ml  of 
d r y  p y r i d i n e  w a s  h e a t e d  f o r  2 h and a f t e r  coo l ing  the r e a c t i o n  m a s s  w a s  p o u r e d  into w a t e r .  The p r e c i p i t a t e  
w a s  f i l t e r e d ,  d r i e d ,  and  r e c r y s t a l l i z e d  f r o m  a l coho l .  Y ie ld  53.7%, m p  135-136 ~ Found  %: C 73.38; H 6.09; 

N 15.18.  CIyHI~N30. C a l c u l a t e d  %: C 73.11; H 6.00; N 15.05.  

2 - ( N - m - T o l y l - f l - a m i n o e t h y l ) - 5 - p h e n y l - l , 3 , 4 - o x a d i a z o l e  (IIib).  The  m a t e r i a l  was  ob ta ined  a n a l o g -  
ous ly  to (ILia) f r o m  0.03 m o l e  of b e n z h y d r a z i d e  and 0.033 m o l e  of the h y d r o c h l o r i d e  of the m e t h y l  i m i n o  
e s t e r  of m - t o l u i d i n o p r o p i o n i c  ac id .  Y ie ld  70.7%, m p  88-89  ~ Found  %: C 73.11; H 6.09; N 15.3. Cl?HITN30. 

C a l c u l a t e d  %: C 73.11; H 6.00; N 15.05.  
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